In countries with temperate climates, enteric adenoviruses have been shown to be a substantial cause of pediatric gastroenteritis. To determine the incidence of àdenovirus infection in a tropical climate, stools were collected from children under age 7 during a 1-year period at an outpatient clinic in Bangkok, Thailand. Stools from 1,114 children with gastroenteritis and from 947 children without gastroenteritis were tested. Each stool was tested for adenovirus group antigen and for specific enteric adenovirus types (Ad4O and Ad41) by monoclonal antibody enzyme immunoassays. We found that 4.4% (49 of 1,114) of children with gastroenteritis and 1.8% (17 of 947) of children without gastroenteritis were positive for adenovirus group antigen. In tests for specific enteric adenovirus types, 2.0% (22 of 1,114) of the tests were positive in children with gastroenteritis and 0.6% (6 of 947) were positive in children without gastroenteritis. There was a significant correlation (P < 0.02) of gastroenteritis with nonenteric adenovirus types (27 of 1,114) as well as with specific enteric adenovirus types (P < 0.01). By comparison, 19.7% of children with gastroenteritis and 0.7% of those without gastroenteritis were positive for rotavirus infection. In the adenovirus-infected children with gastroenteritis, there were coinfections with rotavirus only in those with nonenteric adenovirus infection (7 of 27 children). There were no significant differences in the association of bacterial or parasitic infections with either enteric or nonenteric adenovirus infections in either group of children studied. These data demonstrate that Ad4O and Ad41 are causes of gastroenteritis in this population, but among the spectrum of diarrheal etiologies, they may be proportionately less important than they are in countries with temperate climates.
It is now well established that two distinct serotypes of adenovirus, types 40 and 41, are the major types involved in the etiology of adenoviral gastroenteritis. These enteric adenoviruses have been frequently identified in the stools of infants and young children with diarrhea in countries which have temperate climates (1, 2, 7, 8, 16, 17) , and among viruses studied, they may be second in importance only to rotaviruses (16) . The percentage of cases of gastroenteritis due to enteric adenoviruses has been variable in these countries, with an approximate range of 6 to 8% (13) . Studies concerning the incidence of enteric adenovirus have utilized either type-specific identification techniques or, more frequently, presumptive methods. In the latter methods, electron microscopy (EM) is usually used in tandem with growth characteristics of enteric adenoviruses in céll cultures. The most comprehensive study which utilized the type-specific identification methods was done by Uhnoo et al. (17) in Uppsala, Sweden, who reported a 7.9% (33 of 416) incidence of Ad40 or Ad4l in samples collected during a 1-year period. In studies using presumptive methods, Cevenini et al. (5) found an infection rate of 8.3% (325 of 3,932) for enteric adenovirus during a 5-year period in Bologna, Italy, and Leite et al. (12) reported a 1.9% (14 of 746) rate in a 2-year study done in Rio de Janeiro, Brazil. A study in Osaka, Japan, which used only EM, found that 6% (23 of 395) of diarrheic samples contained adenovirus particles (14) . EM detects both enteric and nonenteric adenovirus, but in stools from symptomatic cases, it is likely that 60 to 80% of the adenovirus detected by EM are enteric types (2, 16 were obtained from children of simiilar ages who visited the clinic for reasons other than gastroenteritis. Stools from patients with gastroenteritis were tested for parasites and for bacterial pathogens, including Salmonella spp., Shigella spp., enterotoxigenic Escherichia coli, Campylobacter jejuni, Plesiomonas shigelloides, and Vibrio spp., by methods previously described (15) . Stools were frozen and stored at -70°C for later viral testing.
Detection of adenoviruses and rotavirus. Stool samples were tested as 10% (wt/vol) suspensions in phosphatebuffered saline (PBS), pH 7.0, for adenovirus group antigén, Ad4O, Ad4l, and group A rotavirus by monoclonal antibody- 
RESULTS
The detection rates for each of the virus groups assayed in children with and without gastroenteritis are given in Table  1 . Although rotavirus was clearly the major viral pathogen detected, there was a significantly higher (P < 0.01) detection rate of enteric adenovirus in those children with diarrhea than in those without diarrhea. There was also a significant (P < 0.02) association of nonenteric adenovirus with gastroenteritis. The Fisher exact test was used for these and subsequent determinations of significance.
The age distribution of children from each group infected with either enteric or nonenteric adenovirus is shown in Fig.  1 Assays for bacterial and parasitic pathogens were performed on samples from the groups with and without gastroenteritis. In the group with gastroenteritis, children with viral infections frequently had coinfections with other pathogens as well ( Table 2 ). The coinfecting agents most frequently involved with rotavirus and all adenovirus types were Salmonella spp. (5 to 14%), enteropathogenic E. coli (7 to 10%), and C. jejuni (8 to 10%). Giardia lamblia was recovered from 8% of the samples with the enteric adenovirus types but from less than 1% of those with nonenteric adenovirus or rotavirus. P. shigelloides was isolated from 5% of children with nonenteric adenovirus. There were fewer children without gastroenteritis who had rotavirus or adenovirus infections, but of those infected, Salmonella spp., enteropathogenic E. coli, and C. jejuni were the major agents isolated. There were no significant differences in the number of coinfections of enteric or nonenteric adenovirus with bacteria or parasites in children with or without gastroenteritis (P = 0.32 and 0.35 for enteric and nonenteric adenovirus, respectively).
Most of the major pathogens in children without a detectable virus infection were the same as those in each group of infected children, with Salmonella spp. occurring in 10 to 13% and C. jejuni occurring in 9 to 11%. However, Shigella spp. were isolated from 14% of the children with gastroen- teritis, compared with <1% of those without enteric illness. Because of this, there were significantly more (P < 0.0001) infections in the illness group. In the gastroenteritis group with viral infections, there were no Shigella spp. infections in children with enteric adenovirus infection, 6% in children with nonenteric adenovirus, and 3% in children with rotavirus infection. Rotavirus coinfections occurred in 7 of 27 children in the diarrheic, nonenteric adenovirus group compared with 0 of 22 in the enteric adenovirus group (P = 0.02).
DISCUSSION
The results of the investigation of a large number of stool samples demonstrate that enteric adenovirus types are significantly associated (P < 0.01) with pediatric gastroenteritis in the Thai population studied. There was also a significant association (P < 0.02) of nonenteric adenovirus infection with gastroenteritis (27 patients). Of these 27, 7 were coinfected with rotavirus, which may have been a factor in their illness. The specific adenovirus serotypes involved were not analyzed, but we assume that they do not represent enteric types missed by the ELISA used for their detection. We have shown previously that our ELISA for enteric adenovirus detected 57 of 59 samples positive by EM and cell culture. Also, the ELISA values for the group antigen test were generally the same as or lower than those obtained for samples positive by the enteric type-specific ELISA, and the ELISA group antigen gave lower endpoints by serial dilution of cell-cultivated Ad4O and Ad4l (data not shown). Furthermore, it has been demonstrated that the quantity of enteric adenovirus particles in stools as determined by EM is usually far higher than that of the nonenteric adenovirus types, a finding which can be used for presumptive diagnosis of enteric adenovirus types by EM (3). Thus, it is unlikely that samples were missed by the specific enteric adenovirus test and detected by the group antigen test.
Infection with nonviral pathogens was common among children with gastroenteritis, but excluding the rates for Shigella spp. infection, infection rates were not significantly different (P > 0.05) from those among children without gastroenteritis. The incidence of coinfection was no higher (P = 0.25) among those with gastroenteritis and enteric adenovirus infection than among those with other adenoviruses (Table 2) . Thus, the gastroenteritis seen in children with adenovirus infection can be considered, in most cases, a result of viral infection alone.
The pattern of infection with enteric and nonenteric adenoviruses, association of these viruses with gastroenteritis, and coinfection of patients with other pathogens is similar to the pattern found in a study of 416 ill children in a temperate climate in Uppsala, Sweden (17) . The percentage of total adenovirus specimens identified as enteric was somewhat higher in that study (59% [33 of 56] compared with the 45% [22 of 49] that we found in Thailand), and the overall incidence of enteric adenovirus as well as the total adenovirus was higher in that population than in the one we studied (7.9 and 13.5% versus 2.0 and 4.4%, respectively). We conclude that the enteric adenovirus types are a cause of gastroenteritis in the Thai children studied. However, as a proportion of total diarrheal diseases, the incidence of enteric adenovirus in this group was less than that found in most reports to date from areas with temperate climates. 
